Mutagenicity of thionitrites in the Ames test. The biological activity of thiyl free radicals.
Thiols, such as glutathione and cysteine, are mutagenic in the Ames test, using Salmonella typhimurium strain TA 100 and rat kidney S-9 preparation [Glatt et al. Science 220, (1983)]. Formation of thiyl free radicals, RS., has been implicated in this effect. We have prepared thionitrite (nitrosylmercaptan) derivatives of glutathione and other thiols. These unstable derivatives decompose by homolysis, yielding RS. radicals. Glutathione thionitrite is mutagenic to strains TA 100 and TA 102, in the absence of activation by mammalian S-9 preparations. We suggest that this mutagenicity is evidence for the role of thiyl free radicals as biological reactive intermediates. Since alkyl nitrites readily convert thiols to thionitrites, our findings have implications for the toxicology of nitrosating drugs, such as amyl nitrite.